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INTRODUCTION
. Scale insects are found around the world including Egypt. Scale insects attacks different parts of host plants (Hassan et al. 2012) .
Chemical control play an important role in controlling scale insects (Hemiptera: Coccoidae). Many authors evaluate the efficiency of different chemical control against scale insects on citrus trees (Helmy et al. 1992) . It may be warranted when natural enemies and other control measurements are not sufficient to prevent plant injury and reduce produce value (Mangoud and Abou-Setta, 2012) . This study was designed to evaluate the efficiency of some chemicals for controlling of the most important scale insects attacking 
MATERIALS AND METHODS Chemical control:
Chemical control studies were carried out at Leqada, (El-Dabaa, Matrouh governorate). This locality is charactarized by no previous chemical control measures. Tested materials: a. Malathion 57% EC, containing 57% malathion (O, O -dimethyl dithiophosphate of diethyl mercaptosuccinate) at the rate of 0.03% (spray). b. Kz oil, contained 98.5% V/V base oil at the rate of 3% (spray). c. Kemi oil 95%, contained 95% V/V base oil at the rate of 3% (spray). d. Malathion + Kz oil, at the rate of application of 0.15% + 2% (spray). e. Malathion + Kemi oil, at the rate of application of 0.15% + 2% (spray). f. Geer (Calcium hydroxide), at the rate of 5 Kg geer + 10 liter water (paint). g. Plastic (Emulsion paint), an emulsifiable paint, diluted at the rate of 5 Kg plastic paint + 3 liter water (paint).
Tested insects:
Hemiberlesia lataniae, Lepidosaphes ficus and Russellaspis pustulans Experimental design:
Five fig trees approximately similar in growth and infestation were assigned for two experiments using the tested materials. The first experiment was carried out on December and the second experiment was carried out on March of next year using the same treatments, but only Kz oil in the first experiment was replaced by Kemi oil in the second experiment. The third experiment was carried out on the same locality without any treatment.
Sampling methods:
For each experiment a pre-count was conducted on the application date as well as successive three post counts at one, two and three months after application.
Each treatment was presented by one sample of the five trees. Each sample was consisted of five branches 10 cm each.
Efficiency of tested treatments:
The equation of Henderson and Tilton (1955) was used to calculate the efficiency of tested treatments. % Mortality = (1-(Ta X Cb) / (Tb X Ca)) X 100. Where: Ta = Post-treatment count. Cb = Untreated count before treatment. Tb = Pre-treatment count. Ca = Untreated count after treatment. Tables (1 -3) . For H. lataniae (Table 1) , the 1 st count (after one month of application) indicated that, all tested materials showed high percentage of reduction in the insect population (81.69 to 100%) in the second experiment. However, the reduction percent in the second experiment (during March) was more than that in the first experiment (during December). In case of malathion and geer treatments, the reduction percent considerably decreased in the second observation (counts after two months) and third observation (counts after three months). While the reduction percent with plastic paint in the 2 nd and 3 rd counts were generally similar to that of the 1 st count. But the percent of reduction with other materials slightly increased in the 2 nd and 3 rd counts. Generally, the plastic paint was the most effective as protective and its reduction percent in controlling H. lataniae. The obtained results were higher in the second experiment (in March) than the first experiment (in December). For L. ficus, the obtained results were presented in Table ( 2), which the 1 st count indicated that, all tested materials showed high efficiency reduction percent in the insect population (80-100%) in the second experiment except for geer only in the first experiment. 
RESULTS

Results
DISCUSSION
Results obtained from the present study revealed that, all the tested materials showed high reduction percentage (%) in the H. lataniae, L. ficus and R. pustulans population; except malathion and geer after two and three months were less efficient materials. Several authors used mineral oils alone, organophosphorous their mixtures and natural control agents for controlling scale insects infesting fig and other fruit trees (Hindi et al., 1964; Hafez and Salama, 1968; Hamon, 1977; El-Kifl et al., 1980; Cen, 1986; Su and Wang, 1988; Eraki, 1991; Ali, 1993 , Mohamed, 1999 , Mangoud & Abd El-Gawad 2003 , Mangoud 2008 , Mangoud et al. 2008a&b, Mangoud et al. 2010 , AboShanab 2012 and Mangoud & Abo-Setta 2012 .
During the present study, we found that, the reduction percent of the population increased in 2 nd count (after two months) and 3 rd count (after three months) and the reduction percent in the examined population in the 2 nd experiment conducted at March was more than in the 1 st exp. (December). This could be attributed to the difference in the population structure (pre-adults, adult females and gravid females) at the time of applications; where in March mainly consists of gravid females and pre-adults (immature stages) but in December the population structure was mainly consists of over wintering females; where the adult female have thick waxy layer covering it and the preadult had not. Also, Busvine (1971) noticed that the differences in relative susceptibility of the tested insecticides might be due to the changes in anatomy, physiology and size of the population structure of the insect and also the toxicant penetration through them. Similar conclusion was stated by, Cermeli (1966) , Hamon (1977) , Uygun et al. (1984) , Cen (1986) , Ali 1993 and Asfoor (1997) . Depietri et al. (1962) and Serag (2005) stated that the proper time of application would therefore appear to be at winter or spring when the fruits are either absent or not yet infested.
In the present study considerable variation in the population reduction percent resulting from the application of different materials was observed. Therefore, the tested materials could be arranged according to their efficacy against these insects. Plastic paint was the most effective material allover the time and gave the highest rate of reduction of scale insects populations compared to other treatments. No previous references are available on using plastic paint in controlling the scale insects. however, Mangoud (2000) have illustrated that plastic paint could be used efficiently in controlling the clear wing moth, Synanthedon myopiformis and the woolly apple aphid, Erisoma lanigerum on apple trees.
The second efficient materials were the mineral oils (Kemi & Kz oil) followed by mineral oil plus malathion. Mineral oils have been used for a long time as specific insecticides for scale insects. Helmy et al. (1984) reported that formulations of proper mineral oil were effective, safe and economic without resistance problems developed by pests. They added that the separate miscible oils were preferred for controlling scale insects due to the non-harmful effects on the beneficial parasites.
In the present study, Kemi or Kz oils gave good results of the efficiency reduction of H. lataniae, L. ficus and R. pustulans populations; which the oil more effective for all the stages of the insect (eggs, immature stages, adult females and gravid females). The combination or mixing between mineral oils and organophosphorous such as malathion gave also good results on reduction in insect population. Similar results of application with mineral oils alone or mineral oils plus organophosphorous stated by Cressman et al. (1954) , Rawhy (1960) , Hindi et al. (1964) , Cermeli (1966) , Ezzat and Rawhy (1966) , Rashad (1966) , Hafez & Salama (1968) , Hamon (1977) , El-Kifl et al. (1980) , Eraki (1991) , Helmy et al. (1992) , Asfoor (1997) , Mohamed (1999 , Abo-Shanab 2012 and Mangoud & AboSetta 2012 .
The proper time for controlling the population of H. lataniae, L. ficus and R. pustulans was very effective, when immature stages are present, especially at spring or early summer.
Expected proper timing for control:
The factors to be considered for proper timing for chemical control if needed are:
1. The presence of most susceptible stages at maximum abundance. 2. The presence of high population which is expected to cause damage to the crop or the host plant. 3. To be in accordance with other horticultural procedures required for proper production. 4. To allow enough time for residues to be reduced to the safe levels at harvest time. 5. Taking in consideration if this control is preventive of curative, and the method of application.
